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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
(11) (A) ' (43) 25.S.1993 (19) JP 

(21) AppL No. 3-218931 (22) 29.3.1991 (33) JP (31) 90p^55117 (32) 27-9.1990 
(71) TOSHIBA CORP (72) YUKIHIRO U5HIKU(2) 
(51) Int. CP. H01lJzi/28,H01L21/90 



PURPOSE: To provide a contact hole which is filled with conductive material 
excellent in sriape and able to connect an element to a wiring low in contaj 
resistance. j 

CONSTITUTION: j An insulating film 4 provided with a contact hole^i^ormed 
on an impurity diffusion layer 3 provided onto a semiconducjirsubstrate 1, 
and a passivation film 6 formed on the base of the contag^feole 5, silicon filled 
into the contact hole 5, and a ailicide film 7 are pros" 




(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
(11) 5^160067 (A) i (43) 25.6.1993 (19) JP 

(21) Appl. No. 4-120209 (22) 13.5.1992 (33) JP (31) 91p.l82132 (32) 23.7.1991 
(71) SEIKO EPSON CORP (72) SEIICHI IWAMATSU 
(51) Int. CI". HOHi2l/2S,H01L21/3205,H01U£l/90 



PURP08E: To enable a wiring connection fegioA to be Surely, electrically con* 
nected to a wiring layer through the intermediary of a connection hole provided 
to an interlayer insulating film even if the pattern of the wiring layer is micron- 



ized in size of 
CONSTITUTION 



the order of submicrons. 

An interlayer insulating film 74 and an aluminum wiring layer 
76 are previously laminated on the front side of an substrate 72, a plug electrode 
78 of tungsten] film is buried in a recess 77 bored in the film 74, the layer 76, 
and the substrate 72. and the wiring: layer 75 and a diffusion layer 73 are electri- 
cally connected together through the intermediary of the plug electrode 78. 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(11) 5-160068 (A) j (43) 25.6.1993 (19) JP 

(21) Aopl. No. 3-142508 (22) 17.5.1991 

(71) RICOH CO LTD (72) TAKUYA NAONAGAU) 

(51) Int. CI*. H01l!2i;28,H01L21/90 



PURPOSE: To form a TiN large enough in thickness restraining Ti frcm^acting 

with silicon into silicide. 
CONSTITUTION: | A contact hole 8 is fgrmed, and ben a T^afflQ is deposited. 
Thereafter, substrate is taken out of a sputterin^**fce and exposed to the 
air- to form a | natural oxide film 12 on thesfrfjee of the film 10. A Ti film 
14 is deposited again on the substrateapd^herrnally treated at a temperature 
of 65(TC or so in an initial phas^tfflathen at a temperature of 750'C or so 
in a following [phase. Smcet^TOtural oxide film 12 is formed on the intermedi- 
ate part of the Ti fijm^*tf^he rate at which Ti is converted to siKcide is re- 
duced and consgytf€ntly a Ti nitride Sim is increased in thickness to form 
a TiN filrn^lflflarge enough in thickness. 
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TEa«a<*«««T****««C£<->T. WE«I* 
?KOKiiif!A>ettEEII»<0SiiK:ST55[Hia5tt*« 
7 cf *ac«fc o TJt«>a*3 *ITI»4 d t £«a 

wss«c«san/s:iWEfiiiJiwmE»«iL<7)rtSfc: 

[a*»3] MfliiciiiT. wEoaaa. wee 
«n^imE»«fl.^a<o«iEJiisiift»ii<o*ffi<D*ic 

fiaCtCiottC. «JEfi««ttl»E^7y«*S: 
ttUT«E*EWi»M«e»«**l'Ti»4£i«» 

esfri-c. wEEHJiwffaaiBERajLWrtgfOtti 

[a#jas] a*gii/iuta*ja4<o^rn^<o^ 
c*i»t. he?*****. »£igs<oi*js*S)flE 
E««<o«B±«cirs»3nr. *»jf8Bfctf»E 

ta*^6] miMiia:t»L»*9i5«>i»rn*»«)* 

C*HT. «ie^7^tflt (BEE»«cO«.«i:it« 

ia*« 7 j afi<oasB«<oi6Eii««*«»«s« 

IHl*»*LT«EltE«»JMi«»«iB*»"»t-r* 
C<0«iail6»«roSffiflltcE*S« 
Btffl3l«*il**S'*"*E«»«lSffl3l«#«*iSia 
i. Bn£»«ft<3Kffi«a>*W£E»»«ii#**fMS 

ao&^-rs^ymaj&isxai:. ttTsztznm. 
[a*gj8] s£<osffi«XD«E««««*a>xffi« 

im6MW»B«CE»i*afl*«*>l****"*E 

««#fi£ffl**«:«*fSX8.!:. £<OE«B«fi£ffl*« 
f*R<0«B«ia>bS!D LTfl!)£*Plie*MSCS«?l£# 
«LTME»E«»«**OT*®*SB»ltT5»«a« 
SlSt. «JEtt«?lW)Sffi«A^lWEE«l»»«ffl3| 

« * ii <n a b tc s -c s 5 cfl 8 <o ft s k» l» t y 7 v % a 
a-cJuoii*-ri^7y«««aiai:. zurzzt 

[a*«9l a#JB8K*3HT. *tIE««?L*fiSIH 



2) A »BI^5 - 1 6 0 0 6 7 

t«. wEE»)i««ffl3i«*iioaa»^bWE.im 

«l£ffli**f*K£7X?*i:LTlWEMn«^6fflE* 
mensi C » L T X y * > f L X lME««?l * »* 

[»#jbio] a*«7^i,»La*ia9«)^Tn^<o 
aca^r. iPiEy5y>»j*riciHni. mEoaao 
rtaL^tuT0)*a«MciwE7'7y«a«E£ffl3i«<* 

imxmi i] a#JB7/3:<,>La#JB9<*n>-mA»<o 
3Bc*t»T. *>E^7y«aiB«xHrti. WEiaaw 
rtfiicAo^T. -e<7)nsci3it-5imEEii)i«affl»« 

*R<oS®Ct>mE:/7 ytl*USit(«$«tf 
U -e<0«C. «HEy7y«a»Htffl3l«*»ro«ffi« 

d»sxvf-/<v^*fft». m£Cfl8<oi*isc<&*fflE:7' 
7 y«a«*ffl3i«*«*a^TmEy7 y«a£«s£ 

2] a*«7iii>La*ja9(7)^-rn^<o 
a? jflcsnT. mEy7y«a»«xs-cii. wEcaaw 
(*i»ic/UxT. -E-<7>nafc«it5ii!iEEa»*B?ffl3i* 

U •*■<*>&(;:. MEigg0>|ft|8«.l:tfE«"?->C# 
JST -5 »*W#lEy 7 y«a«fi£ffl3l«#» L, Ttt 
E^7 y«a J3it;7i:fiEII)lS:**TS c t *»a t 

[000 1] 

«iftc*n*c. E«)ia)A^->j!)taja<k$nTt). k 
5 y«a£*iffi i>fcE»«ia;::HT*. 

[0 0 0 2] 

it. S«fl>«H«CJBtfanfcK««M*-:5.1E**« 

ritT-5TS«WE»S>it*ro«E»««SB«fC»I-"C. 

jiPiieiiR«>s«?i£5> u rs»a saimsa-r 5 (o a« 

tt. *3l*SB«)«afi t J»tt J f > <l«tt«:*^<5ET 

[0 0 0 3] -ffcfrS. 0 14 (a) CjSTi^l-. 5 
fi9 10)S®ICig«5n/t6t»a9 Sfflt6 
tiff 9 3Ott«?L9 4-£:^LT7;i' = x0i»a/it'OTE 
«JI9 5$3l«8«T5i:^t:ii. TAS-^ASJSfi 

«?19 4tOBHn»9 4 aCMIltTftj-^W^r) 
Ttt«?.9 4 0)K®OIWWffi9 4 hA«fi6nr. E»« 
i0 9 5OT5C}S8AfiH389 5 b tLT&tiL2t\X Z t 
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" i|i "'II' PU 1 J II' 1 M< 11 | 



ii 1 ■ f ^"'"WRSP^ 1,1,1,1 



(3) 



»a¥S - 1 6 0 0 6 7 



tfauHi.9 4<of*?Bc*5tt*e»«9 s<oe 

«IH1S9 5 b<0»ttA<E*3tl*£s!>. JbaaroEa* 
HI 4 (b) C^TiSC. »«<l9 4<0f«i8S/J/tU 

- ->-a<&»/4 * > t- >ntt aw/? v%& 9 6 -e* 
a(>«.s!>i£A,Tfc«. -twafiaKr^s^^afc-sfw JO 

E»09 7*»jSf*«aA t XittanTH*. 
[0004] 

[«9W*fc L<fc-3£T*aa] UfrLtttfS. 

9 4 o)(«i«t:«ae)ii*Lfc"/7^«a9 6 aumLita 

ttTtt. Ea*9 7 0>^5->**aiiftSn5Cffo 

y*«9 6{i. -t-OT±^ffi-r<o*eiia9 7c»««« 

LTl>5tA. yv^«a9 6tfi««9 7t<0»Mffi 

n*B. <fc0H¥ftUT<*. TB«^(0ft*S 
fcO#ttt>EaJ19 7a>#£XB£ai8£LTfT5fc 

«:>. -t<0B£Rt»cxa«* { 56±i.-cfe. «*<oxbct 

[0 0 0 51 Et±<0|Bia.«ICB*T. *J89!<0RHtt. 
SfiftSSflCStiT. -t<&REa««««caffl«a 

Ro«8ea*^UTgi«»«T«Eaa«)/t5r->d<fc 

Ea«aM*£EaH<fca<a*£3l*8«5iafc*** 3> 

[0006] 

ajar*. rat>%. satosBaoaEafcaawEK: 

ttt,TE«fla { **8«T*¥*#£afC43UT. «« 
fl.<Ofia«*^E«fl(OS®t:*-C5-5[HlS$3l«tt® 

[o o o 7] c:t. CDStt. fctAtf. sa©«sa « 
cjeaa nfcE»«w»«a<nrtS»cfett5Eas<o^ 

st. c<oHHjeaR<oaBa»s»Ea««9MM>sffi 
c£*a«?i«*£OT8Eaa«««<o«E«s»»T 
-r*&a?ugE£xe£. coaneacKosaatcEa 

fl«l£ffl*a#R*#J£T*EaHJei^3«*R#l£ 

ist, ««?i<oflEEaa»bEa«jgdU8*«»R<o« 



yaa*«iat*fr^. 

[ooos] at. Ggs>iEafldf««^^ns0)fln 

0. c<o«SCtt. e««li*E«a*»*K7^« 

*^«a*<o«ffiac*ii!»eR*«fi£T*«i3i*aR 
^siat. coaiaii»uicDssa(cEaa«^9 
«*R£»fiT*EaJi»iayi!*«fcR*B£i8<*:. - 
<n&mXB&mm*#m<n&M*fr*>ma uTflratea 
Rc««a«*iSLT*E««««*<o«B£SMi7T 
*a«?us(£ia£. a«?i<ofiBaa»sEaa»jauB 

a««ffliia*a*»«LrEi»t*«ttOT^7y«B 

-CJf*ii*T-5^5y«a»dEXB<!:$ff ^. 91 

<r>nm^&tvx\t. a«?i»«xaic^^T. Eaa 
jgE£ffl*««*R©*Baaa>£»ffl«aR<o*fic£-5H 
Ea»«fiSffl**fc«*^:**« 
t l ra □ a />» e aoiieaja c» l t x v ^ > ^ *a 

T««?L«r»«T4. "ffcfcS. EaH«B£J8*«<*R 

-cao. rntrioT. Eaa*B£fflaa*a<oana 

[0 0 0 9] *58f!C«*¥3U*g«<»Sji;$i£ 

y7-y«a*sxa-ctt, fc-tAtf. cas<o 
rtatcftLT^a^wcy^^aajgBEfflwa^a* 

«a**xac*^T. Gna<of*?stc»AT. -tans 

C£lt-5Ea*«E£ffl3l«fcHa*SCt>:77**a# 

ro^^5y«a««ffl3i«*R$«LTy7y*a^» 

[0 0 1 0] SbC. *»«Ci5t»T(J. ?7?«S£ 

c3srortai»5EaaroaES±c*TsauT. -e<ni§ 
jBa^sEaac^rsjcfiEaai^TPJfflTact 

«. -twT^yaa^BSiacsnT. cDa^rtafcm 
at. -t©*a»c£tt*Ea«*fi£jfl»*#a<>>s®«c 

n J: o^Ea/t ^ - > 4 a«o -f 9 v «a 
««ffl*«*a*»ixT^5^«a*<tt;5i:fiE»»* 

(001 1] -ttr. *a^c*i>Tii, Eaa<o»3 
tt»«fl.«t*j sow 1 / 4 fs«±Ka£3 c <t*<» 

t <73««ffi« £•£ < a«-r -5 1 n 
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^ (4) 

[0 0 1 2] B»tt»Ka3&«3:£USa£ 
st>C. 75 UTtt. E»«<0«.«CitttLTfi 

3. 

[00 13] 

«SS«^ L TE«fl t*««ffi«£ fco T*«S« 
L"O»*0>T. EIIJi£*Eil«*«*£tt«*C*« 

[0 0 14] $£. EHBtfttSBKnnScaJlBlJeiMI 

roaaw*c«ttan. •5-(*>«B«A»s«issnfctt« a? 
smr. EJ8©#aiwatt*<Bfc<o£y-h7i''r*»R 

OM©¥5SjS.a<!:LTflfflU -tn6<0iiiacST5« 
[00 15] 

¥**SB<OfiB£*-aKBHT*-5. HC£i»t. ¥ 
»<*«M1 1 (Ofi^fc5pSW->U3>i^/i51fil 
2<0«BCtt. «a*<»0. 1 um(BREIB««»*fc 35 
5nSWt£«» 1 3i«««an. CCDttlRfll 3<D«B 
«Cfi#SA<0. 3~0. 5jx m<D^U3>8(kJBfti* 
fl^a*HPl«l»Ill 4>Wgfi£;*nTH*£:*fc:. C<B 

srai&asi 4ciitt»Jii 3<nmAm*iz^Lxm. 

gtfttO. 5 u mOfcfiHl 1 5d»JBl£a flT^S. £ 
fc. *IB1««R1 SOTSffiMICIifllSA^O. 5«mffl 
7;WSr?AJia>6fc*E»Ji 1 6a<}gl£;*ftT£»). 

siefl 1 6 amm 1 5 cogs races 1 3 
6roaffi»c*Trs5casi 7*««aanzt«!Bc»o. 

CKOC33 1 7 tt»8Hl 1 5 OTrtSCfctt-SEHJl 1 6 (D 
fcffl3££tltt»C**. CCT. 0 2 KST J: ? C 
7^5 = 1 ?A«<0flW*fi : C«koT{i. E»Sl6tS2: 
IRJ11 3i*^±»Cl£»tt»C*i85»l 6a^. 9« 
8JX L T fca*"C »H 7>l< 5 - AS<0*T^FSS 
fc*<rc*««tttTH •SStt I 6 b/i£A«55±T5 




^BH^S - 1 6 0 0 6 7 

6 



^ftCD»i7(i. 1 1 e&ttaea/t?-> 

«aiflffr*S«IC. ««fl.l 5<OS*'hS<TSIi 
£. -T/i*3%. tt«?ll 5OT7X^5' htt*««0. 3 61 

cde«ji 1 6 cnmmvttmn 1 5<BBBoa-c<o«»/i<!: 

[0 0 16] -5-CT. JCfcHTfi- »«fl.l 5<Offi 

Bfl^sEnsi 6<oaffi{c:i-rs-5casi iz^sf 

X5 1 >«^o^-5 7'5^«ai 8T»S««>i4*LT«-5. 
-TttfcS. 5OTrt3t:i3t»T. E»«l 6 «. 

S#«-C*-5a<J£KH 1 3«£BKii«tCii«««LT 
^-SiftlC. 8£tfrLTfct£»Bl 3C» 

«»«LT^-5. S£. ^^-ymftl 8cE»ll 6t 

c«tt>T«tfan-5*3i»sa3 lroasii^Ji^-j 

TH5. 

[0 0 17] CCT. ^^tSl giLTti. 3KC 

<ac. Piatc. as?cvD& «t*s*£) icfcocas 

1 7cDrt3KaKWCfi£BILfcSft:? 1 :5'>R$£t2£e 
tt^fcCfctltf. y^y«ttl 8ttftfitfU 8£>SB« 

*>^caai 7(DjB«jciBtjTricfi-r-5wc. casi 7<n 
rt»c/BAT. -eonstcistt-sEKiJi 1 6$«e£t-c 

LT2eW±l»V^«(*IH. /titAtf. UmSSCJ? 

TJ3S. »«?ll 5(0nS<O^SS»SX-y 

frtvi'LTSiSLt. 033 1 7 nnS&lzn*--???* 

mi 8«auTt>«t^. 

[0018] :o)i74»tj<o!|i««:ga i i ic*5<r> 

T. ««5ll 5C0f*)3IC^lt-5E»S 1 6«C33l 7IC 

«tt>T?ii^anfc«»(c«o. L*t>. ca?«i7(i5'> 

yXx>H<0«t-3(CG33l 7«rtfl®IC«T^*^U- 
->**«fi*f^y7y«Sl 8T^±C«««)iitnT. -cW 
(*?SKKffl3A<ft^. Z<n/t#>. tS«?ll 5«)g^h$ 
</ir>T^). ««fl.l 5a5rt3T<nW«^fiS«El 5<0 

«tt^tSl±-r-5. Sfc. ttfRS 1 3lC»T-5«KS{HiJ 
itfS«fl.l 5©f*?SJC*5tt-5E«aBi$fi»-r5C<!: 
t>T£-5. SbC. ^7y*«18{i. -E-a>ffl®3$^ 
LTt.fi«»l 6IC»«««LT^-5^a0. ««fl.l 5 
OTg. -T«t5^. C331 7Wl*jg^a<J5:-5Tt>. ^ 
1 8 <hE»S 1 6 iOT»*®«S:C:<«ST* 

[0 0 19] 3 61:. D3S 1 7fi^±icy7yafi I 8 




7 



<DtZ5b* £BE««iS£««T*e*£oT. B3CJK 

a^^i-cto^, e*fli6cosafl(c. ±B«o)Bffl 

«»«2 1 £&&TZ£XIZ. EBB 1 6££Zf7y>/ 
«S1 8 0)S®«(C#LTJ:S«0)Sra»aR2 10)» 
8HI 2 2 UT±fl«<&E»B 2 3 

±HfflO)««?l2 2£TH«0)«J«II 50)B± 
^■(cattTfe, S*tta»l>E««2£*KTS*. 

±««(3e««ifiici3t>TtK ±Mmv&mm 

H4 (a) £«B£;kU B4 (b) tz¥ 

B^-Tcfc^u:, sitJBi 6<D*mmtzB&$tvt±m 

«0)*g»H2 6 0>*ffiJiC^^T, ±BBa)EBB2 7 
*TB«0)««?L1 5C0iS±ll»£aa2t!-Tfe. SIS 
W££d<J8±U>4^<BT, «*ftj&<»;*£BEa£«l 

set**, a^r. a 4 (b) c-<s*aT*-fEBS 

2 90)£?C. TBBOfitfiHll 5<n«fiEa*^2IsI$ 
tt*#BA<ttfrt0>?. ft 

[0 0 2 0] C<O<fco£»fi£0)*B*S* 1 1 tt. 

[0 0 2 11 H5 (a) 

0. 1 umO)»EB»*«*£LTco|£»S 1 3 
2n£SSl 2 0>XBBCB£A<0. 3-0. 5amO 

3 >B{fcRfc£a*6fc*»ra«i» 1 4 

[0 0 2 2] O^C, Bffl*»»l 4C*tLT. teRS 

1 3 0)je««*C»£LTiEfiM<«0. 5/im0)«*?l 
15€ftftU fiCRkJB 1 3(0SS^8Htt-r^ (««?L 

[0 0 2 3] O^fC. 05 (b) C^Ti^lC. SSI 

2 0)a®«a**E«Bl 6£«*-f^£B;*#«0. 5 
umCOT^S-^AJil 6 IfcJSIBT* (EBBJBfiSffl 
It«R]^fi£ie) . CCT. »J«U 50)rtSCt>7 
;i^-?ABl 6 HlMEShStf. ft^SOCOtfbO 
£fc£CckoT, 5 0)rtSCIiEBBl 6>WB 

*ana^«»ftfstfiFftT«. c^*. 7;i^-? 
Aii6i »a±ca«a-i s©i«c«»ainfc« 

»£fc<, SSI 2 0>SBBC»ttl<?Ll 5 0>KBM* 

b7i^--)M 1 6 1<B«BC£T5*[HISI 7A<» 
SLTH*. C<0«»T. TJU^-^ABi 6 lCJtl 
T. a?S0>VX£»*ffll>T/t*-->yU EBBl 

6^jbb£T^. zo>x9-->!nt. #bcjsi;t. a 

[0 0 2 4] a 1 C^Tcfc^lC. ssi 2 

tffflBBtt«£LT0)*>yXx>«£S i H« tWF 
• •fc0>iB&#X*«^TaKCVDffilC«tOIB*LT. 



(5) A t*W?5-i 5 0 0 6 7 

W 

«S18£#e£TS (y7yt«iK«Ifi) . -ecott 
X. EBB 1 6liB#«T**»<S£RB I 3 0)«ffitcB 

t>t£Rfli 3CB«tt«LT^**»:ft3. 

[0 0 2 5] ::t, ^^tii 8a>«j*K*£-3 
T. G0&1 7 0)1*58 Cflb^T. *a)naic*rt*7;if5 
-C MR 16 1 (EBB 1 6) 0)XffilCt>C0)E]8 1 7 

;0 ^>yXr>R^lgfilt^?, -5-0)0%. CDS180) 
MOWa»ex7Wy>LT»*Lt. H817 
cDrtSK0)*y5?*«l 8«JllTfcJ:t>. C0)*& 
Ctt. ^>^Xf/8ICRAT. 1 tfmB«0>-v*^ 

x?*s*fci*SB*BH*Mii-?«*. 

[0 0 2 6] EUKO&fcO. *WKfcHTtt. tt££fc> 
0^«^7;w = -OAJ9(c<i:^EW» l 6<r>&&.X&£ 

20 Steffi^ ta)BEMa-c±i;fcia8i 7*. sxatr 

T. *B#SB1 1CEBB 1 6 0)*faa^»6Ct^ 

[0 0 2 7] (HJ6M2J B6tt*8«a>$B0i!2£B 

*W0)*#{*:«R3 10)«fi£(*, BICSlftlWMl 
C»**B*BRa>««iH«T»*fcA. S3£o)S? 

¥B*8R3 I0)£fc£*SI£ 
3 2a8B£l2. R£A<«0. 1 *m0)fcE«fc«a* 
JO /t*ttRH3 3?WBiSSiU CC0{£»S3 3 0)*S«C 
tt. »S.V«1. 0am0)">U3>Sfta^<i:^b^5 
BI»**B3 4#**snT^*£#lc. C0)afS]J6» 

o. 5/imo)»«?L3 s*«*BEanr^5. sra 

«»S3 4 0)«ffiffl{C(iif sa<tt 1. 0umW7i^- 
OAli^*ft*EIIB3 6A«*BSSnT^0. E»S3 
6ttt8«?L3 5 0>CBTttM3 3CB«^SStUTC^ 
*B«lC43i»T. a2^fflC^TiaB«L^<i:J3 0. 
5S3 2 0)Xffiffl(C«««?L3 5 4)£BM«>eE*fl3 
*W 6 0)SBtCiTS^D3a3 7A«»BEatlfcttSfC*«. 
C0)E1S3 7fi»«?L3 5 0)rtSi;^t<5SttS3 6 0) 
X«Bta*. CDS3 7 0)SaE«E»SK^««SK0) 

[0 0 2 8] tCT. *«ic*^Tfc. 1 tPl« 

tC. GD83 7 6Jr>yxf>8A^ft«y7yt«3 8 
Tit^i^^LT*^. ^7^*83 8«0Dg53 7 

(0ft^bSni3 6o>aB±»ciTisii;jBrt/^-> 

. SfcoTSaSft. *0gK8#3 8 attE«»3 6IC 

WT^KftEBB^ftoTir^. ::t, y^y*fS3 

5» 8£<fctfga8#3 8 atLTil ^nf/S^-' 
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• (6) 
9 

n*. 

[0 0 2 9] C<D£5fc«fi£c»***««3 iiZ^ 
X. E*«3 6JiCDffl3 7lzm#>&*tlfZ?>?Xf's 
B**ttS75y«B3 8KJ:oTBaaftfc*SKa 

0, (H3S3 7«^>^Ax>HOcfcO(C0na3 

fc*. 3 3CttT*S«KK£*tf««?l3 5a) 

i irj3it*EB/^->#^s*n>*-$ r -£*cB 

«ft5nT»«?L3 StOrtg^SOioT^ EBB 
3 6KBfBfc£A<?e£Lfc^<0-C. ***£«3 ltf>ff 

j*ib>^ebB3 6a)«s±^irHi;jBfi/^->^ 

b^>X%St$tl* -tO)gaa^3 8a{iE»«3 6(Ctt 
T*7L*EaB££o;tC>5£*!>. fi«a3 6cn«a« 

ii#£*;*n£7^«B3 8tt. *(0«ffiS£ttLT 
EBB3 6£**««LTH*£*!!>. ««?L3 5£>g# 20 
/hS^HS-CftoTfc. y7y*a3 8<hE*S3 6<h 

[0 0 3 01 C<7>£ofc«J«0¥#*£*3 ltt. fct 
[0 0 3 1] 0 7 (a) 

0. ltfm«BEB««B«&LTG>itBB3 3a<»* 

fcRfc£*sft*Bra*B«3 4*»*-r* <sm«* 

[0 0 3 2] !ne#B3 4C*tLT. ffifRS 

3 3 0)»*{B*iC»*LTiEBA«»0. 5zxm(7)««?L 
3 t£RS3 3 0>«S£gCTttT* 

#fi£X8) . 

[0 0 3 3] otfC. 07 (b) K^T<£?K- Sfil 
2<OSSfld^. B»B3 6*«flET'<*»** f «itf 
m(07;^-^A)13 6 l£,*»T* (EBBiBfifcffl* 

Sfi3 2<OSffi«C«»«?L3 5<0Sffi«^67;US- 40 
^M36 KOSffiK* -C£*G3S3 7A«58±LTt* 
*. 

[0 0 3 4] LA»4B«C. 87 (c) iZTfi-f&OtZ* B 

A3 6 l©«ffiCt>. 7v^««J&£ffl3*«tt»<!:LT 
a>»t>*>yxx>*3 8 0*CVDi£fc£C<fcO±ffi 
KJBfiSLT, »«?l3 5^S^^>^f>R3 8 0 




#B¥5 - 1 6 0 0 6 7 

70 



^LT. G9B3 8cDrtSU:y7y«Bl 8£»T<b* 
HB3 8flD^BCttJE«BBBtLTOBBB»3 
8a$9T. CO^^ICH. 7;^-OM3 5 1 t>H 
S»C/t?-->yLTE«B3 6£JBf£T*C<t;t>T# 

[0 0 3 5] El±©t*0. *W££^Tfc. 
0#&^7rt'S-'?Aa»w.>;*a«fl3 6<0fg£Xfi£ 

jfecr^- -ta)fi£«aarti;fcEiB3 7*«ibk:* 

T. ¥*fc£B3 lCBBB3 6 0X«B*«a5Cfc*« 
[0 0 3 6] f5|j|«3) 08 (d) «*S*co$MW 

3 r.***B*SB®BB*STBBH-c**. 

[0 0 3 7] BCi^T. *«<D¥*#S»4 1 0>M£ 
tt. HlC*Lfc«mfcB**B*SBa>«*fcH 
»r*-5fca6, frBttaBflttfiHttf*?** 1 ' 

*«B4 1<*>8*£*S«4 2 0)»ffi£ttSS#»O. 
.-1 tfjn«)BEB««B*fc5atlRB4 3jft«*fi£Stl. C 
0)St*J14 3 0)£®»tr(iJ¥2A<« l. Oiimcov'jn 
>BfcB*£*6tt*BW«BB4 4^»«2nt^ 
5. *fc. lffl«aB4 4Ki*. ffiftB4 3£>JgfiSpI* 
C»JELTBSA<tt i. 0 tfm<0««fl.4 5A««BJcSn 
TH*. BHBBB4 5a>BBB*Ctt»S#tt 

1. 0 umtoTfr = nOABd^^'5E»a4 6#»fi£ 
Snrc^*«. B«ft4 5 0)f*iBK:ttEBB4 5jWB* 

snx-fcbr. s&4 2cos®«^ti»«?L4 5^as 

l^b£H8 4 6<0£ffitC£"CS5iHlS4 7*«*BESn 
[0 0 3 8] fCt. *Wc*5^Ttt- 0034 7£?> 

7ytS4 8^^lt. EBB 4 6 <hffiRS4 3 £££ 
«««LT^*. EBB4 6£<£tf77y*S4 

[0 0 3 9] ca>i-5a«BEa>#B*SB4 lk:*5^t 

a. fiBB4 6ttC3B4 7JCB*a*nfc^>^X?> 
■a>Sfc*77y»B4 8C±oTttfcB4 3C3IBB 

au co!>y7y«B4 8tt«*igoa)fi»?tt^>y^ 

C3B4 7 0fi3tC«#i£^an£:77^a«4 8 
tt. ta>BBB**LTEBB3 6CB«»«LTir^ 

BB4 8tEBB4 6tO)BMtfflMA<iC^(OT- ^tlb 
O(Sl<0««SK^«»$nT^5. ?&t>*>* 0DS4 7 
<0#g$r. E»I4 60)8j?^ttt^^ 014 
(b) KlS-ra*a>*3l»BB<Oi:5^ »«JLO^a 
CBAji*Snfc^7y«fiA<*a>±Bffla>*TE«B 

n-5C0tC»L* y^y««4 8^. *<0 

®«ji2^r trsana. Hot, *fi^co»ia<ot8* 
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t >tc r 1 TSSfU 2 t>rCDfcfr5W<s£0IiO«B 
SAW. 4 5 coitS 2 r d<E»a(D»» t co 4 fSGlTcD* 

*w<oea*iaco^yvy«S4 8^Eii» 
4 6 1 n&mmm&a: < asr £ * . 

[0 0 4 0] CCOcfc5fc««<0*3l*SB4 ltt, fct 

[0 0 4 1] 08 (a) IC^T^^iC. ffi^^tt 

0. lumcO»E«tt«ffl«<i:LTa)tfl:»»4 3^ia 
$nt5fi4 2<7)«ffi«Ci»5^« 1. 0um0)->»ja 
>«(fc»^<t:^^tt'5Hmii«B4 4*»iST^ (»m 

«I»JBSSX«) . 
[0 0 4 2] 0?IC. Bffl»tMl4 4C»LT. &*B 
4 3 0JB£«*K#£LTifi8A<m. O/rmCOttfiHl 

4 5^ML. tt»B4 3<3«ffi£2«U-f * (»«?L 

[0 0 4 3] H8 (b) Sfi4 

2^^a«^6, E»H4 6£«i£T^£J*3#tt I. 
0 amc07;U^-^AJl4 6 1 £.**T* (E«fl«« 

Sj**fc«JB«xa) . ::t. 7;p^-^a«4:6 i 

5cO&SfflJ&*£7JI^-OAB4 6 1 cOSSCSTS* 
COS 4 7iWBritSn$. 
[0 0 4 4] 08 (c) ',Z*T£olZ. C3 

34 7<Drt»(C:tllAT* *0)»BK*3*t*7JU5X2A 

5 4 6 10)«ffifflCt)^>^Xx>«4 8 0j&>bft-5:/ 

SLt, »«?L4 5^8$^>yxf>R4 8 0T*1 
0€f£* ^>yXf>84 8 0CO$ffi^bX-y 
^/Xv^*ffoT. 11084 8^8^^^7^84 

8^ar <7?ya»»*iB) . tj^-oa 

Jl 4 6 ltC»LT^ WS<OXgfC^UT/^-->^ 
£«LTE»H4 6£«fi£T*. 
[0 0 4 5] K±cO<i:30. *«C*3HT*>. tt££fc> 
Odtfi^7;U^-^AatC<i: ; 5Eaa4 6<Ojgffixa€r 

5ttcfTV\ ff*i^oa>a»>i^>^^x>R$*xa 

T7SfiKTS<OT. ¥**8a4 lCEttS4 60)XfflS 
[0 04 6] (*Jfi«4) B9tt*«9J0>3?*H4£» 

*Sfi5 24)£ffi£* S$^«0. Um0>ifil«a 

6£Ra5 3(OSEffllJCtti*5* { 0. 3-0. Sum^y 

H*. SEfc. Hmfi»»5 4»CliffilRH5 3<0«tfa* 
eafcUTBStfWO. 5umco£«fl.5 5A«JMtSft 
T^*. CCT. ««Hl5 5tt. »Pltt««5 4^)SS 



(7) 




tfW¥5 -16 0 0 6 7 



fc^Eaas 6 0)ssma^. eh«5 6&±vnmtb 

««S 4d«-»LTttKii5 30)affl»C*TMaatlfc 
b<r>X&*it*>* 8*715 S0)lKSfl^6EM5 60) 

T. DOB 5 7 coftSlCttEfllfl 5 6^»fi8atlT45 4 

LT*<5. Ztotttb* »«?15 5(Df*i3T* EHS5 6 
Ji> ; ytiS 8 6*ltltM 5 3 icM»8l/t^ 
*. y^^«as 8<fcEaB5 6i:<totItt3 

z -j. cn«5 7cort«c»LT, rco««fl.5 5 

0>aacJtUT2*a±J**>«a{tB. la 
mflflEa)--y v*B*aa*««fci**»*Lfc 

«S5 8^«TCit>r*^. 
[0 0 4 7] £G>J:3tt**0>***«B5 

t. E»«5 6tiCQ85 scortacai^ii^an^^^ 

# y«a5 8ff>aSS$*LTEaa5 6tC3KS«LT 

t^^«. ««?i5sa>a. ra^s. iaa5 7<wg^ 
H5 5<&*&£r. eaa5 6a>wv«t&-r«^. a 

14 (b) ir*TB«0>***SBa>J:5K:. 

rtSKiiaoii^an/ty^aa^ to±»i-cfi« 
a^»*kLT^-5«iar«. *<0»*ta««:* r i t$ 

«ffia-CE*a5 6lC»«tLTC^«i5T«- *<0«* 

jo aaii2ar traan*. Sot. *w<7)«xgo)fSM 

t>*r' TXJn, 2 t >r cd&#2Wb£0 i^ftffl 

5 y*a s 8 tE»a ^ 6 <b c7)«*s«^ir < a 

^(7)E»a5 60)Ea/ty->3ft«*y5^a>*-y- 

iciraaftanT. »wols s<d*m xffi^s<^o 
x*>. amaRe^s^u^cawtr**. 
« [0048] aa?Ls 5©rt»M^t. caas 

WBfti:-Ca>«fatti:*«»tLftC^"C- *3»*sa5 
1 «««ttA«fil±T«. L*fe. ffifRa5 3(C«T^» 
«ttS»Jj:tf««iL5 7a)rtBCiJtt5EaaiftA«'ha 

i^. $bfc y^^aas 8£E»a5 e\z&~>xm& 

ao. *aeaaa*aar*c*&oT. »«?15 5cd 
so ±*tta*tt«>Eaa^2aT*»a. 
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13 



5 5a±£&aicJ:JI«c3I^Ra»f*a£lgi£l'£» 

[0 0 4 9] Sfc. H 1 0C^T<fc5C Sfi5 2<0« 
SCJ|ICBf31ia«S 546 £tf Ettff 5 6 *MS UT£ 
t. CfflttlTy-hrK^ROMC^aS l a 
£LX*mTZZ>. TfcfcS. ¥Se&S5 l a<Dtt»a> 

T. E*H5 6<&SSflj&>'5[Hia5 7£*j£Ufcac. 
ftiaS 5 7 4 ^7 y«S 5 8 TH|s!>ji*T4 C t C J: r> 
T. Sfi5 2 0«CttlRJi5 3tE»Si5 6t£E«» 

swm-caa-r-5 c t 

C0 0 5 0J C<0J:-5fc*WM>¥**8«5 Hi. fct 

[0 0 5 1] Si*. B 1 OCSTi^lC. JSSA^WO. 

1 um<7)tt»JiA^>i-5i£»»5 3>«iBfi£SnfcSfi5 

2 0)2e®IBU:J?2A'O. 3~0. 5 tfm<0>'J3>S(fc 

*/a 5 4 *#«T3 (ie*«*6? 

IS) . 

r o o s 2 ] o £ c. nmteaff 5 4 wsg«cfi» i 

5 6*#6£-r-5fc*0>*JO. SumCOy^iZ-^AJlS 

6 1 £3*1-* (EilSft?dUS3tf*8«£XS) . C 

[0 0 5 3] "3?tC. Bl 1 (a) CSTijC. EH 

ii s 6 <n s mm cm sw-r x 9 * 9 - > sa-r-s ■? x ? 

B£*f£Lfctt»TX^>*£i8U E»HS4i3«fc 
tfJllBIi&HtRS 4*HOL,TGDS5 7 <«1«IS5) «• 

[0 0 5 4] -3€fC. -7X?JH*»£bfct*C. HI 1 
(b) CSTi: 3 C. 7JU = X'5AJB5 6 KOSSMri* 
CDS 5 7 ©rtSicJoAT. ^-tofl-acistt^T;^ 

um 5 6 10)Sact>3'>yXT->H5 3 1 £«6£ 
"T* (77^*a«f£I8) . 
[0 0 5 5] LJ5»4»C. ^>fXf>R5 8 1fl)Si 
«j&»SX?^/tv?SfrH. 39 CST<fc? K. CDS 5 
7OTrtSC<3*?>?5 L >R€:»LT7 r 7?*B5 8£ 

5 6 l£»LT/t*-x>^£JgLTE*H5 6£«8S 
"T4. CCT. ^7^«aS8tl/Ttt. G3S5 7(035 

3 S <&tt8<0*B8S3'£x?*;W* LTB£U 
Tt>±^. GDSS 7<&(*J»C»LT. 3KCVD 

s tafias y'j n >«/s t*ta««fc:*ffi-r*^ffi t> 

Sfflt5Ct*l.t*5. -5-n£t?t-Ct>. »«fl,5 50>(£ 

.«A*4 o ox:tiMisG o otrottA^wc^-sflittAo 



(8) ^fc &M75 - 1 6 0 0 6 7 

#&<!f»CJ:oT. GD«5 7a)rtacy7y«S5 8£« 
K*> C BfiST -5 £ t t>T £ -5 . 
[0 0 5 6] «±<0£fcD. *MCi3HTfc. tt£ £fr 
■5A<fiH7* = X?A/i5 6 l£JU3!«ftft5 4<D*ifl 

3 £-£9«ftJX-r*Z>-?. 5 1 (TEH* 5 6 

[0 0 5 7] C3I*«5) Bl 2tt*JB9l0XJIfl5IC 
T. *HW#3M*S«7 l<0«|fi£li. B9C*Lfc?l« 

fc«;*A<«0. 1 am<O»EII««**tUT0)t£»« 

7 3OT*a««c:if»5*«»l. 0amO->Un>iHUi 

8 7 4 CUfcKJl 7 3 <Ji *ZfS.mmzXK LTfflg?l»rj 
1. 0i/m<O«f«l7 5A<«B£3nTl>>-5. CCT. » 
8HL7 5I1. «rae«K7 40)Xffi(C«B£3nfcffS/|t 

20 ttl. 0 iimtf)7;l< = r.'}AJia>6/£-5EWI7 6 IC7 

BI|aSJ3itf««?l7 ST««SnTtt«?l7 5<OSffi 

E«a»7 5 nr*«sr. on»7 i\t9>tfxf- 
>nfrzttz77 9nm7 8 ura*. 

T. E«*7 6«-77^«a7 8*^LTtt*«7 3C 
3l«««^Tl»5. 7"7^tI7 8iE«17 6 

C<fc-3T»i5Sn.5#*{*Sa7 iroSS«tt(i¥JflC 

[0 0 5 8] r<D«fc-5fc*J$<&¥3l<*«B7 1 

oaa 7 8 cortsc^rtii^sn^y^yma 7 8 otms 

S^LTEtia? 6»C3|<SSKLTl^fc». C3S7 
7(Dgj&<'h;*U*£T&r J Tfc. y7yti7 8tEa 
17 6tOTSMffi«dtQ:<{I«5nT«r»5fc*. s«s 

*t>T. DOS 7 7 li^>yX7 L >»(73<fc^(C*/^U- v 

40 ». t£»Ji 7 3 caTS8«KK43«fctftt«?l 7 7J)fl 

aic*it-5EaaKA^3t». »«?i7 5rorta 

f3«ft^rSl±f-5. ^7^*87 8<»:E»a7 

6e,fc^T«fsans#**£S7 1 wssjBttfi^a 

C/ir>T^-5fc*. »«?17 5<0±#tt«£*l/BLT£ 

«*E*»a«ain-*c*/: oTaftawst". * 

/t. 5S7 2 05*S«lCHfBlieSR7 4 *3 i^EISJi 7 
50 S<Z>/t*->£fcoT. ES17 6O«®«^60Da7 
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I m if ii p ii ' 1 1 " <nn|i in r • « l 




IS 

ii^TSCtlCtoT. 0087 7<oe«k:»JSrsfli« 

tea u /ty- h 7 k t» r o m saJwrnrsaTs c 

[0 0 5 9J £<0«fc-5fc«JS<a**<«5B7 ltt. fc£ 
All. £lT<naifl^ffiK<fc-3TSjaT*c:tA«T**. 

[0 0 6 01 $1*. H 1 3 (a) C^Ti^C. aSA* 
»0. ltfm®ttlftflA>*&*ttiRJI7 36<K££n£ 
1S7 20>aBMK»SA<» 1. 0(im0)-/'j3>tfl: 

[0 0 6 1] o^flC. JUS!KlM7 4aaffi«CEaS 

7 6£»£T*fc«&<0« 1. 0 mn<7)7;U5 "OA* 7 

6 1 *.*»t-5 (g.nmm&mmn*miefSj:w . 

[0 0 6 2] OfC. E««7 6©«B«C3fS»-7X 

X?*>y*«U Hi 3 tb) C^Ti^C 7^2 
->>AJ17 6 1 izmam 7 6 I 

li. 7*S--)il7 6 1 STXJit IT. B 1 3 
(c) IC*f £3 £. BID87 6 1 ad»6JH3IlWMI7 
4CX-/*>y*ltLT. fl*n«7 4 a«tUTS£» 
S*JCttJ«l7 5£*lfc-f-5. -t<D«*. *«7 2<0* 
ffi«Ctt. ««HL7 5©*flfiBa»S7;U5— «>AJB7 6 

ico«ffic*-c5-5oaa7 7*<«ticsn-5 (aafljess 

IH) . 

[0 0 6 3] oafc. a i 3 (d) icstioc. caa 

7 7<0rt8KfiDA.T. -t<nfl-8C43lt-67;l'~^'?A* 
7 6 l<D*ECt>?>^*7 i >Bl7 8 0 

v**ffV>. HI 2C*-f<fc3C. G087 7<0rt8C<D 

Ttt. C387 7<oaaCttLTWV»3l«*«tLTWr. 

08 7 7<0*8<0*S8tt£x-,^nv*LTfcJ: 
H. G387 7<0rt8«tLT. 1RCVDS (ft: 

-ess. -enaa-ct.. ««fl.7s<oKa«csi^v 

V»L6 0 OT:<DH^tt^*<Oi;*.E»fts!>o£fc£K:J: 
o XT'? 4f««€BKWCJBl£T* C t t>T* 5. 
[0 0 6 4] fc*. E«JI£<9«8Mrr'<$&Ea&* 

C»£;*n-5t><OTttfc<. *1E»*««T5T*« 

coE«Ji* t «Eaa««B«ir*oTt>«t^. s*. 7* 
jrM«*w«mc«u -tnsims-rstmttni-a 



(9) 




[0 0 6 5] 

«C»BSanfc*W***UI<0««?l*^LTEII«Jl<3l 

naroaffiic iTS5ia8*3i«tt<o^5 y«a«c«ko 
n. ^7y«aii-e<o*®a*^LTEii»c 

Ii«*fc**$}«- -5. itot. 

if. H8jWi«K.<ortscfcW'*EtiHa>*}aaa>i*s 

Cli. *<0XllSK:gBT*E««fii3«fctf««Sfii<0 

^ [0 0 6 6] E«s»<»«?i<o*8<n*fBnetMi 
a:*iaswf«j8a)^5y*a*^uT3i«»«-r5*^ . 

Cli. B8«>«&/1?— >Ctt£LT1IMI€EBTd« 

[0 0 6 7] £<iC. ^7y«a$»Wfl.WI*iSA^E 

jttTS/LfiEllJltLifcitSICli. E*SS^ro«a« 
JO tttt£J:OCfI!«£€iai.h'f'SC 
[BB<nS!*fcl8i?!] 

[3 1] *ai|!<0*KHl»C«****Sl<n53£* 

t«K0tBBt**. 

[B3] *55f!<DgiJ6Wl»C{8S¥3l<*SlC*f£Ufc 
[B4] (a) »2*^^c03tJ6« 1 C*5*3»#S1IC 

■a 0. (b) i«-roaus¥®B-ca*. 

[B5] (a), (b) l2*a^03^fiH)llc»5*» 
»Sa«0Sj2^tt<0-8**TIB»c®B-C»-5. 

[B6] *jeB<Bg*«H2tCfi*S¥*ft:Sl<BgS£* 
T«IS»iSBT*-5. 

[0 7] (a) fcUl, (c) J2*l£f!0>3UgH 2 CB3 
*«*S»<0Hia^ft»-8«iKTISWffiB-C»i. 
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